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© Plasmid. 

© An essentially pure plasmid is provided, which is 
characterized by a molecular weight of 3.0 ± 0.1 megadalton 
and a restriction endonuclease cleavage chart according to 
Figure 1. 

This plasmid may be inserted with a gene which is 
responsible for the genetic information for the production of 
a product and the hybrid plasmid may be incorporated into 
Coryneform glutamic acid producing bacteria as recipient 
organisms in order to improve their characteristics. 
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PLASMID 



The present invention relates to a plasmid, parti- 
cularly to a plasmid capable of propagating in Co- 
ryneform glutamic acid-producing bacteria. 
Coryneform glutamic acid producing bacteria belong to so 
5 called "Coryneform" bacteria, and are known to produce 
high amounts of L-glutamic acid, and mutants of the 
Coryneform glutamic acid-producing bacteria produce 
amino acid such as lysine and purine nucleotide such 
as inosinic acid- Therefore, they are of great 
10 importance for the fermentation industry. 

The recently developed gene splicing techniques can 
successfully be applied for producing or improving 
industrial microorganisms, especially in case of 
Escherichia coli. It has been difficult, however, 
15 to apply the gene splicing techniques for producing 
or improving industrial microorganisms of such 
Coryneform glutamic acid- producing bacteria, since 
suitable plasmids useful for the construction of such 
industrial microorganisms of Coryneform glutamic acid- 
20 producing bacteria have not yet been found. 

A plasmid capable of propagating in Coryneform 
glutamic acid-producing bacteria vas reported in 
Agric. Biol'. Chehu, 43, 867, (1979), however, the 
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molecular weight of the known plasmid is 37 mega- 
dalton and is too large and inconvenient to use for 
the construction of industrial microorganisms of • 
Coryneform bacteria by gene splicing technique. 
5 Therefore, a continuous need exists for the development 
of a novel plasmid useful for constructing or 
improving industrial microorganisms from Coryneform 
glutamic acid-producing bacteria. 

It is therefore an object of the present invention to 
« Provide a-novel pl asnt id useful for producing or.improving 
industrial microorganisms from Coryneform glutamic - 
acid-producing bacteria. 

This and other objects of the present invention have beer 

attained by providing an 
15 essentially pure plasmid which is characterized 

by a molecular weight of 3.0 ± 0 . 1 megadalton and 
a restriction endonuclease cleavage chart shown 
in Figure 1 . 

Specimens of the plasmid of the present invention axe - 
20 pAM 330 separated from Brevibacterium lactof ennentum 
ATCC ,3869, and pAM 286 separated from Corynebacterium 
glutamic™ jj „s« (PERH _ P s485) . Ihese plasmids 

have the following common characteristics. 
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Molecular weights calculated by the migration distance in 
agarose gel electrophoresis and by the length of the DNA-chain under 
an electron microscope are both 3 .0 .megadalton. The sensitivity 
to restriction enzymes and restriction charts of the two plasmids 
5 ar e the same and shown in Table 1 and Ei g ure 1, respectively 

The plasmids pAM 330 and pAM 286 can be obtained fro, the 

microorganisms Brevibacterium lactp- 
cells of the deposited mxcroorga 

fl^entum «C U.» *- Corynebactariu, FERM-P S,B5 

,^-12415, , respectively, by XVsin, the cells previously 
harvested at a 1.*. exponential growth Phase by ly-yme and 
SDS , adding polyethylene glycol to the supernatant obtained from 
.he lysate by centrifugation at 30,000 „. and purifying the . 
precipitated DNA by fractionation by means of cesium chloride- ■ 
^iaium bromide equilibrium density gradient cent*if ugation . 

TABLE 1 




Alu I Arthrobacter luteus 

20. Ava I Anabena variabilis 

Bcl x Bacillus caldolyticus 

BamH I Bacillus amyloliguef aciens H 

Bgl II Bacillus globigii 

BstElI Bacillus stearothermophilus ET 

25 EcoR I Escherichia eoli RI+ 

Hae II Haemophilus aegyptius 

HgiA I Herpetosiphon giganteus 



> 4 
>_ 2 
1 
0 
0 

>_ 4 
0 
1 

> 4 



4 - 



0077548 



" Number of 

Restriction Enzyme Restriction 









Site 


Hind II 


Haemophilus influenzae 




4 


5 Hind III 


Haemophilus influenzae 




1 


Hpa II 


Haemophilus parainfluenzae 




j> 4 


Kpn I 


Klebsiella pneumoniae 




0 


- Pvu II 


Proteus vulgaris 




o 


Sac I 


Streptomyces achromogenes 




n 

w 


10 Sal I 


Streptomyces albus 




n 


uCLU JA 


Staphylococcus aureus 






Sma I 


Serratia marcescens 




l 


Sst I 


Streptomyces Stanford 




0 


Xba I 


Xanthomonas badrii 




1 


15 Xho I 


Xanthomonas holicola 




1 


Xma I 


Xanthomonas malvacearum 




1 


Xor II 


Xanthomonas oryzae 




0 



Coryneform bacteria are aerobic, gram-positive rods, 
non-sporu la ting , and non-acidf ast f and are described in 
20 Bergey's Manual of Determinative Bacteriology , 8th ed. , 599, 
(1974) . Examples of wild strains of Coryneform glutamic acid- 
producing bacteria useful as" hosts in this invention are as 
follows : 

Brevibacterium divaricatum ATCC 14020, 
25 Brevibacterium sacch aro 1 it i cum ATCC 14066, 

Brevibacterium imraariophilum ATCC 14068, 
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Brevibacterium lactofermentum ATCC 13869. 
Brevibacterium roseum ATCC 13825, 
Brevibacterium ilavum ATCC 13826. 
Brevibacterium thioqenitalis ATCC 19240, 
Coryn eba=terium acetoacidophiW ATCC 13870 , 
'■ corynebacterium acetoglutamicum ATCC 15806, 

; ' corynebacterium callunae ATCC 15991, 

Corynebacterium.glutamioum ATCC 13032, "° 6 ° 

" . corynebacterium 1U1» *»* »*»>• 
|0 corynebacterium melassecola ATCC 17965, 

Microbacterium ammoniaphilum ATCC 15354. 

CoEy ne £ o» g lut^c -acid-producinc bacteria also -1- . 
mut ants vhich have lost the productivity .or 9 lutam,c acxd 

„ tivitv c£ other amino acids such as lysine and 
have productivity of otn nucleotides 
15 arcinine, purine nucleosides such as xnosxne; 

such as inosine-5-monophospha.te, and other mentation 

products. 

m cells of those Coryneform glutamic acid-producing 

of the present invention are stably 
bacteria, the plasmids of the pre 

- » since the plasxaid of the present invention can 

" r— - - -U- — -*—r, — ;"■ 

. « ,-nccrted in the plasmxd can be 

the information of a foreign gene inserted m 

amplified in the hosts. 

The incorporation of plasmid DNA into 

producing bacteria as hosts can be done by 
25 Coryneform glutamic acid producing _ loride 

£ ™ .recipient with calcium chloride 

treating the cells of tue ^ - ec ^ 
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to increase the permeability for DNA, as is reported regarding 
E. coli K-12 (Mandel, M. and Higa, A., J. Mol. Biol., 53^, 159 
(1970)), or by incorporating at a specific a stage of growth 
when cells become capable of incorporating DNA (competent cells) 
5 as is reported in Bacillus subtilis (Duncan, C. H., Wilson, 
" G. A* and Young, F. E., Gene 1, 153 (1977)). 

The plasmid can also be incorporated into the DNA-recipient 
by forming protoplasts oar spheroplasts of the DNA-recipient, 
which easily incorporate plasmid- DNA, as is known in Bacillus 
10 subtilis, actinomycetes and yeast (Chang, S. and Choen, S. N. , 
Molec. Gen. Genet., 168 , 111 (1979)); Bibb, M. J., Ward, J . M. 
and Hopwood, O. A., Nature/ '274 , 398 (1978); Hinnen, A., Hicks, 
j m b. and Fink, G. R./Proc." Mat 1. Acad. Sci., USA. 75, 1929 
C1978)). 

15 A foreign gene can be inserted into the plasmid of the 

present invention at the position cleaved by restriction 
enzymes shown in Table 1 and more preferably at the cleavage 
position whose number is one. As the foreign gene, genom 
DNA of Coryneform glutamic acid-producing bacteria is the most pre 

20 ferred. A preferred vector can be obtained from the present 

plasmid by removing all or a part of DNA regions except the drive-m 
(vehicle unit) , since the molecular weight becomes small. The replica, 
tion number of the present plasmid is sufficiently large and 
therefore is suitable for amplifying foreign gene. 
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Example 1 

P ~ r ,ration of P AM 330 DNA 

Bre vibacterium lactof ermentum ATCC 13863 which posseted 

a *t 30 -C in CMG medium of P H 7-2 containing 
pAM 330 was cultured at 30 C 

«. 1 a/d£ yeast extract, 0.5 g/d£ glucose and 0.5 

X g/di peptone, 1 g/d* yeas 
5 glucose ana 0.5 g/d* NaC, until th. Xate e*ponentiaX growth 

phase CeXls were h—— ana X„- >V — 
and SD S. T ne i y sateVas centrifuged to ootaina 

w hich was added with ^ethylene glycoXe ana ^ * ~ ~" 
pitate the «*• «- P"=iPi— «" » """^ 

0 *aC* buffer o* pH .... — «- ^ *° Qf 

a gar=se-geX electrophores^ ,. v/cm. XS ^, - — . 74 vg - 

pAM 330 plasmid DMA was obtained. 
Hull nrl-ir "■"'fr* °f 330 

• ^ nf „AM 330 was calculated fern the ininration 

The molecular weight of pAM 

«, „.l electrophoresis ana the Xength of the DBA- 
IS distance on agarose gel eleccrop 

' chai n under an electron microscope. The agarose gel eXectrophoresis 
wa s carried out according to P. A. Sharp's method.Biochemistry 
12 305S (19731), (0.7 - 0.8% gel. 5 v/cm, and 15 hours). 
"1 molecular weight was calculated basea on tne mobiXity differences 
20 of PBK 3,2 (Bolder r. et al, Gene, 2. 95. U977,). pUB 1X0 

T. a. et aX, ». BacterioX, X3,. 318. <X978„ and Col *l . 
(Bazaral H. et al; 1. «ol. Biol. 36. 185. (1968,,. 
The cytochrome C monoXayer method (XXeinschmidt A, W» ». K. ; 
S.Katurforsh, X4b, 770 (1959), was applied for the electron 
25 microscope observation. 
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Agarose-gel electrophoresis of the digested plasmid 
Commercially available restriction enzymes sold by Bethesd 
Research Laboratory Co.*, Boehringer .Mannheim Co., New England 
Biolab Co., Worthington Biochemical Co. were used. The digestion by 
5 restriction enzyme was carried out using an excessive amount of 
restriction enzyme, e.g. more than 3 times, of the amount required. 
Digestion reaction was carried out according to the well-known directions 
by the distributors. When the digestion was done by using more thar. 
two restriction engymes, the DNA fragments formed by the last digest 
10 reaction were separated by the method described in T. Tanaka, 
B. Weisblum; J . Bacterid. , 121 ,, 354 (1975) and precipitated by 
ethanol. Thereafter the "separated DNA fractions were subjected to 
the next digestion reaction. 

The DNA fragments were thereafter subjected to agarose-gel 
15 electrophoresis. The Agarose concentration was 0.7 to 1%, the 
voltage was 5 to 20 v and the electrophoresis was continued for 
1 to 3 hours. The molecular weight was calculated based on the 
mobility difference between the DNA fragments and authentic 
samples (jzf X 174 RF-Hae III fragment and X DNA— Hind III fragment 
20 both produced and sold by Bethesda Research Laboratory) . 

Determination of the replication number of pAM 33Q 
Brevibacterium lactof ermentum ATCC 13869" containing pAM 330 
was cultured at 30 °C overnight in 5 ml of a minimal medium of 
pH 7.0 containing per liter, 20 g glucose, '£0j'g * (NH 4 ) 2 so 4* 
25 2.5 g urea, 1 g KH 2 P0 4/ 0.4 g MgS0 4 -7H 2 0, 50 yg biotin, 200 yg 
thiamine-HC£, 0.01 g FeS0 4 *7H 2 0 -and 0.01 g MnS0 4 *4H 2 0, and 
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4urther added with ». ^ - '-thymidine. - ^ 

„ e « by «. - ci - uiar plasm ; a ib ri 

• M,!o,-iae-ethidium bromiae equillbri™ 
separated by cesium chloride etn 

Aonsitv qradient centrifugation. 

in the circular plasmid was 0.8 to 
The radioactivity recovery in the 
x . Since the Secular weight of P« 330 was 3X10 

that of enroll ^ o f «C 138*9 was 3X10*. the copy 
nu mber of the circular plasmid was calculated as ,^ 
COnly circular plasmid can be detained by the 

, -d in cell and plasmid which became linear are not 
and plasmid in be iMger ^ 

Eluded, and therefore actu^ opy OHYOBISEIBUTSO . 

that determined (Kenji Nagaharl; BUNSHI 

Kodansha,pl72, (1979))- 

^^„ T -.^nant PSA from^M^O 

mutant sensitive to a high temperature and induced from strain 
muxa , . , n o C for 3 hours with 

bo . 22S6 (ATCC 13869). was cultured at 30 _ 

k v in 1» of CMG-medium containing lg/d* peP*»»' 
shaking in 11 of u*» adjusted 

yeas t extract, O.S g/ d* glucose and * 
20 to 7.2). and bacterial cells in the -^"^ 
were harvested, chromosomal DNA was extracted by ^ 
pheno l-method. and 3,m g of purged » « • _ 

- « ° £ ~ ChI ™ aI T 3 ct r 10. 30 and eo 
restriction endonucleases Bind III at 37 C for 

soectively, to cleave n» chains, and then was heated 
25 »i-tes respect vely ^ _ ^ 

at 65°C for 5 minutes- Fxve V5 ° f 
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with Hind III at 37 °C for 1 hour to cleave the DNA completely, 
and then was heated at 65 °C for 5 minutes. 

The digested chromosomal DNA solution and the cleaved 
vector DNA solution were mixed and subjected to the ligation 
5 reaction of DNA fragments by a T 4 phage DNA-ligase in the 

presence of ATP and dithiothreitol at 10 °C for 24 hours. The 
reaction mixture was then heated at 65 °C for 5 minutes, and the 
two fold volume of ethanol was added to it. The recombinant 
DNA which precipitated was recovered. 
TO A glutamic acid requiring strain of Brevibacterium lacto- 
fermentum No. 3 (NRRL B-12406) which was derived from 
Brevibacterium lactof ermentum No. 5116 by N-methyl-N' -nitro-N- 
nitrosoguanidine mutagenesis, was cultured in 20 ml of CMG at 
30°C with shaking. Cells in the exponential growth phase were 
15 harvested, and suspended in a 0.1M MgC* 2 solution and then in 
a 0.1M CaC£ 2 solution in an ice-bath, whereby, "competent" 
cells having the ability of DNA uptake were prepared. 

Into the competent cell suspension, the recombinant DNA 
was added. The suspension was- kept in an ice-bath for 30 
20 minutes, then heated at 42°C for 2 minutes, and again allowed 
to stand in an ice-bath for 30 minutes; The cells, thus 
containing the hybrid plasmid DNA, were inoculated into an 
L-medium and the medium was shaken at 37 °C for 3 hours, whereby 
the transformation reaction was completed. The cells were 
25 harvested, washed, and resuspended. A small portion of the 
cell suspension was spread on an agar plate containing, 20g 
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glucose. 10g <KH 4 > 2 S0 4 . 2-* — * KH 2 P °4' W™2°' 
50 ug biotin. 200 ug thiamine hydrochloride, O.Olg FeS0 4 -7B 2 0, 
O.Olg M»S0 4 -4H 2 0 and 20 agar, per liter, (pH was ad 3 usted to 
7 2) The plate was incubated at 37 «C. After 4 days incubation, 
5 ail of the colonies which appeared were picked up. purified and 
isolated. 

Strains which became capable of producing L-glutamic acid 
by the transformation were picked up as the transforms. 
Among the transf ormants , most high L-glutamic acid producer 
10 AJ H561 (FERM-P 5469) (NRRL B-12408) was selected. 

The L-glutamic acid productivity of AJ 11561 was tested 
comparing with the DNA-donor and the recipients, as follows, . 

The fermentation medium contained 3.6g/d* glucose, O.Sg/d* 
urea, O.lg KH 2 P0 4 ,. O.lg/dl MgS0 4 .7H 2 0, 3 »*/« soybean hydro- 
13. lysate ("Mieki"), 100 yg/Jl thiamine-^ 3 yg/Z biotin, I mg/d* 
reS0 4 -7H 2 0, 1 mg/d* MnSO^O and 2.5g/dl CaC0 3 (separately 
sterilized) and the P H was adjusted to 7.0. 

Twenty mil of the fermentation medium was placed in 500 m* 
flasks, inoculated with one loopful inoculum of the test micro- 
organisms, and the cultivation was performed at 31*C for 48 hours 

The amounts of L-glutamic acid in the supernatant of the 
fermentation broth were determined by enzymatic assay. 



20 



TABLE 1 



Microorganisms tested 
25 Brevibacterium lactof ermentum No. 5116 
Brevibacterium lactof ermentum No. 3 
Brevibacterium lactof ermentum AJ11561 



Amounts ot L-giutamic ^xJ 
accumulated (mq/d&) 



550 
0 

980 
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Example 2 



* 

Preparation of chromosomal DNA possessing genetic information 
related to L-glutamic acid production 

Corynebacterium glutamicum No, 5707 (NRRLB- 12410 ), a mutant 
5 resistant to ketomalonic acid and induced from. Corynebacterium 
glutamicum AJ 11560 (FERM-P 5485) (NRHL B-12415 ), was cultured 
at 30°C for 3 hours with shaking in 1£ of CMG-medium containing 
Ig/dl peptone, Ig/dl s yeast extract, 0.5g/dl glucose and 0.5g/dl 
NaCl (pH was adjusted to 7,2) , and bacteria cells in the 
10 exponential growth phase were harvested . Chromosomal DNA was 

extracted by a conventional phenol -method, and 4.0 mg of purified 
DNA was obtained. v 

Corynebacterium glutamicum AJ 1156 0 was newly isolated 
as a suitable strain for the purpose of this invention. 
15 Thiis strain, AJ 11560, was classified into the section III of 

genus Corynebacterium described in Bergey's Manual of Determinative 
Bacteriology (8th edition, 1974). However, taxonomic characteris- 
tics of the species belonging to section III ar e not disclosed in 
the Manual, disclosed are only the names of species of section III. 
20 Therefore, all original* reports disclosed in the Manual as to 
section III are referred to. AJ 11560 was identified as 
Corynebacterium glutamicum described in "Bull. Agr. Chem. Soc. 
Japan, 22, 176-185 (1958)" and "J. Gen. Appl. Microbiol., 13, 
. 279-301 (1967)". 

25 (2) Preparation of vector DNA 

As the vector, the DNA of plasmid PAM286 (M.W. 3xl0 6 dalton) 
was prepared as follows i 
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A strain of Corynebacterium glutamicum AJ 11S60 harboring 
the plasmid PAM286 was incubated at 30'C in 11 of CMC-medium 
After the strain was incubated until the late log phase, the 
cells were harvested and then lysed by treatment with lysozyme 
5 a nd SDS. The lysate was centrifuged at 30,000 Xg for 30 minutes 
to obtain a supernatant. After concentrating the supernatant, 
60 yg of the plasmid DNA was obtained by fractionation using 
agarose gel electrophoresis. 

(3) insertion of chromosomal DNA fragment into the vector 
10 Ten yg of the chromosomal DNA was treated with each of the 

restriction endonucleases Hind III or Xma I at 37«C for 10, 30 
and 60 minutes respectively, to cleave DNA chains, and then - 
was heated at 65*C for 5 minutes, respectively. Ten yg of the 
vector DNA was also treated with each of the restriction endo- 
ws nucleases. Hind III or Xma I at 37»C for i hour to cleave the 
DNA completely, and then was heated at 65»C for 5 minutes, 
respectively. 

The digested chromosomal DNA solution and the cleaved vector 
DNA solution were mixed and subjected to the ligation reaction 
20 of DNA fragments by a T 4 phage DNA-ligase in the presence of 

ATP and dithiothreitol at 10'C for 24 hours. The reaction mixture 
vas then heated at 65»C for 5 minutes, and the two fold volume of " 
ethanol vas added to it. The recombinant DNA which precipitated 
wa s recover ed . 
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(4 ) Genetic transformation with the hybrid plasmid harboring 

the genetic information related to glutamic acid production 
L-Glutamic acid requiring strains of Corynebacterium 
glutamicum No. 12 (NRRL B- 12411 ) and No. 26 (NRRL B- 12412 ), 
5 which were derived from. Corynebacterium glutamicum No. 5707 by 
N-methyl-N" -nitro-N-nitrosoguanidine mutagenesis, were cultured 
in 20 ml of CMG - medium at 30°C with shaking m Cells in the expo- 
nential growth phase .-were harvested, and suspended in a 0-1M MgCl 2 
solution and then in a 0.1M CaCl 2 solution in an ice-bath, whereby 
10 "competent" cells having the ability of DNA uptake were prepared. 
Into the competent cell suspension, the DNA obtained in 
step (3), which contains "the hybrid plasmid DNA r was added. 
The suspension was kept in an ice-bath for 30 minutes, then heated 
at 42°C for 2 minutes, and again allowed to stand in an ice-bath 
IS for 30 minutes. The cells, thus containing the hybrid plasmid 
DNA, were inoculated into an L-medium and the medium was shaken 
at 37 °C for 3 hours, whereby the transformation reaction was 
completed. The cells were harvested, washed, and resuspended. 
The reaction mixture, after having been diluted, of the cell 
20 suspension was spread on an agar plate containing, 20g glucose, 

-lOg {NH 4 ) 2 S0 4 , 2.5g urea, Ig KH 2 P0 4 , 0.4g MgS0 4 - 7H 2 0, 50 fjtg biotin, 
20 \xg thiamine hydrochloride, O.Olg FeS0 4 -7H 2 0, O.Olg MnS0 4 -4H 2 0 
and 20g agar, per liter, (pH was adjusted to 7.0). The plate was 
incubated at 37 °C. After 4 days incubation, all of the colonies 
25 which appeared were picked up, purified and isolated, 

AJ 11566 (FERM-P 5486) (NRRL B-12413) from the recipient 
strain No. 12 using Hind III, and AJ 11567 
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(FERM-P 5487) (NRRL B-12414 ) was obtained from the recipient 
strain No. 26 using Xma I. 

{5) potion of L - i^^ic acid by the prepared glutamic acid 
producing strain 

The transforms obtained in step (4) were cultured to 
test their L-glutamic acid productivity. The DNA-donor strain 

* . ^o.- o+-rains were cultured in the same 
No. 57 07 and the recipients strains were 

manner for comparison. 

„+.o^T^a" 3 6a/dl glucose, 0.5g/dl urea, 

The culture medium contained j.og/^j- 

0 1 9 KH 2 P0 4 . O.lg/dl MgS0 4 -7H 2 0, 3 ml/dl soybean hydrolysate 
(-Hie*!"). 100 „/l tniamine-HCl 3 »,/! Motin, 1 -,/ai F eS0 4 .7H 2 0, 
! Dg /dl tta S0 4 --4H 2 0 and /.Ss/dl CaC0 3 (separately sterilized) and 
the pH was adjusted to 7.0. 

Twenty ml of the fermentation medium was placed in a 500 ml 
15 flasks, inoculated with one loopful inoculum of the test micro- 
organisms, and the cultivation was performed at 31-C for 48 hours. 

The amounts of L-glutamic acid in the supernatant of the 
fermentation broth were determined by enzymatic assay. 

TABLE 1 



10 



20 Microorganisms tested 

Corynebacterium glutamicum No. 5707 
Corynebacterium glutamicum No. 12 . 
Corynebacterium glutamicum No.- 26 
Corynebacterium glutamicum AJ 11566 
25 corynebacterium glutamicum AJ 11567 



Amounts of L-glutamic acid 
accumulated (iag/dl) 

600 
0 
0 

1010 
1000 
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25 



contains pA „ 286 DHa _ J*** "as, Khlch 

5 — =~ gro „ th phase _ " ~ « 30-c untlI tte 

r«~ t " t ° f the - 

P-ipitate was aissolved J --P- te DHa . ^ 

thereafter clroular Ma. an ff 

ta-ia. was removea J/ ient CMtei ^^=n. ■ 

"Men - ^ fter subjected 7 ™" Action 

« - « . ~ p- ». „ :;r t r n r:: — 

isolation procedure was - 6 plasmid DNA 

KagaJcu Donin (1975). 3/ Tc *yo 

Digestion with restriction ' 
» were perfomed - — e- 9 ei electro 

««^U I. the pr9c?dare shown ^ 

J 

» 115.0 as the w .. . Piutamicum 

Det e ^, • ' C ° Py nuinber 8 to 10 

we ight of P AM 286 was • 
ffl electrophoresis and el . * * 

electron horoscope observation 
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shown in Example 1. 

pre^a^ion^f^^ 

££ ~^ ' • wo 22 (NRRL B-12416) , a mutant re- 

Corynebacterium glutamicum No. 22 (NRRL 

_ , . „ tMn (MC) and Induced fran Corynebacterium 
sistant to S-(2-aminoethyl)-cystfiin IWft.) an 

^1560 (FERM-P 5485) (NRRL B-12415) , was cultured 
5 glu tamicum AJ 11560 «« containing 
at 30 *C for 3 hours with shaKmg ^ 

^ « was. veast extract, 0.5g/dJi. gxucua 
lg/dl peptone, lg/d* yea 

^to7.2), and bacterial cells m * 
NaCJl (pH was adjusted to /.-'J* 

.nested. Chromosomal DNA was 

- ?hase rirr— hoa . an* ^ « 

10 extracted by a conventional pneno 
DNA was obtained- 

. ™ a l DNA was treated with the rest- 

Ten ug of the chromosomal DNA was 

' ^ -r * ^"c for 10, 30 or 60 minutes, to 
ric tion release XbaX a, C for 

cle ave DNA chains, and then was heated C 

*• .w Five ug of the vector DNA vas also treated w 
15 respectively. ^ fcQ cleave 

«« restriction endonuclease. SbaX at 
. the DMA completely, and then was heated at 65 C £ 

.he dieted chromosomal and vector D KAs were ^ed and 
s u bj ected to the ligation reaction by T 4 O^-iioase in the 
20 presence of ATP and dithicthreitol at l.-C for 24 hours. 

P «„n heated at 65'C for. 5 minutes, and 

The reaction mixture was then heatea a . ,.. „„ 

Tne recombinant 
two fold volumes of ethanol were added to it. 

DNA which precipitated was recovered. 

• <na strain, Corynebacterium glutamic 
A L-lysine requiring strain, y 

97 .^B-l^ derived from Corynebacte- 

gl utamicum tt, 22 by H-methyl-* • -nitro-H-nitrosoguan.d.ne 
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mutagenesis, was cultured in 20m£ of CMG - medium at 30 °C with 
shaking. Cells in the exponential growth phase -were harvested, 
and "competent" cells having the ability of DNA uptake were 
prepared by the CaC£ 2 -treatment. 
5 ■ Into the competent cell suspension, the DNA obtained 

was added, and the DNA was incorporated into the cells. 
After the transformation reaction, the cell suspension was 
spread on an agar plate containing,' 20g glucose, lOg (NH 4 ) 2 S0 4 , 
2.5g urea, lg KH 2 P0 4 , 0.4g MgS0 4 -7H 2 0, 50 ug biotin, 200 yg 
10 thiamine hydrochloride, O.Olg FeS0 4 -7H 2 0, 0 . Olg MnS0 4 - 4H 2 0 , 

3.0g AEOHC*. and 20g agar, per liter, (pH was adjusted to 7.0). 
The plate was incubated at 30 »C. After 4 days incubation, all 
of the colonies, which appeared and got the productivity of 
L-lysine and resistance to AEC, were picked up, purified and 
15 isolated. Thus, AJ 11575 (FERM-P 5501) (NRRL B-12418 ) was 
obtained . 

The transfonnants obtained were cultured to test their 
L-lysine productivity. The DNA-donor strain No. 22 and the 
recipients strain No. 97 were cultured in the same manner for 
20 comparison. 

The culture medium contained lOg/d* glucose, 0.5g/d* urea, 
4.5g/d£ (NH 4 ) 2 S0 4 , O.lg/dJl KH^, 0. 04g/d£ MgS0 4 -7H 2 0, 
lOmg/dJl adenine, lOmg/dl sodium glutamate, O.lmg/JL thiamine-HC* 
0.5mg/X biotin, lmg/di. FeS0 4 .7H 2 0, 10mg/d£ MnS0 4 -4H 2 0 and 
25 5g/d£ CaC0 3 (separately sterilized) and the pH was adjusted to 
8.0. 
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„ o£ the fermentation moaiu, were pLerf 
test microorganisms, ana 

for 70 hours. supe rnatant of the fermen- 

. t ^lysine m =» 

• ,.,„?:,::"":*. — - - — — — 

TABLE 1 

"SS55Htof L-iV"'- 



Mieroorgani^msJestea_ 
co^ne^cterium g Xutamic- 



120 
12 
235 



15 



. XTCC is usea for the deposition at 
X. this specification the term ^ ^ deposition 

— »■ — Tc^re'co^ion, ...... - — ~ 

the deposition at M , nis trv of International 

In dustrial Science and Technology, Mxnx-W . 

Trade and Industry, Japan. 
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CLAIMS 



1 . A substantially pure plasmid which is characterized 
by a molecular weight of 3.0 - 0.1 megadalton and a 
restriction endonuclease-cleavage chart shown in Figure 1 

2. A substantially pure plasmid of Claim 1, which 
is pAM 330. 

3. A substantially pure plasmid of Claim 1, which is 
pAM 286. 

4. A substantially pure plasmid obtained by insertion of 
a foreign gene into a plasmid, which is characterized 

by a molecular weight of 3.0 - 0.1 megadalton and a 
restriction endonuclease-cleavage chart shown in Figure 1 . 

5. a process for producing a microorganism from Coryne- 
form glutamic acid producing bacteria , which comprises 
incorporating into a Coryneform glutamic acid producing 
bacterium as a recipient a plasmid into which a gene is 
inserted, which is responsible for the genetic information 
for the production of a product, characterized in that 
the . plasmid according to claim 4 is incorporated into 

the recipient. 
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Figure 1 
Aval(99) Hindn(0/100) 




